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(57) ABSTRACT

A method for controlling cell transmission on abasis of 1 byte
between FIFOs of a UTOPIA 1nterface, thereby performing,
cell transmission more speedily and more smoothly, which 1s
achieved by advancing start timing of cell transmission by
defining active timing of cell enable signal and cell available
(CA) signal between FIFOs of the UTOPIA mterface to a
moment when a 1-byte data 1s available. The CA signal
becomes active (lugh signal) when a TX FIFO has data with
greater than 1 byte and a RX FIFO 1s able to receive data with
greater than 1 byte. The cell enable (Enb) signal becomes
active when an input CA signal in the TX FIFO 1s in a ‘high’
state and the TX FIFO has data with greater than 1 byte to be
transmitted, and when an mput CA signal in the RX FIFO 1s
in a ‘high’ state and the RX FIFO 1s able to receive data with
greater than 1 byte. As a result, a cell can be transmitted much
faster as much as 32 bytes™clock and tratfic performance of
system can be improved considerably.

22 Claims, 4 Drawing Sheets
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METHOD FOR CONTROLLING CELL
TRANSMISSION ON A BASIS OF ONE BYTE
BETWEEN FIFOS OF UTOPIA INTERFACE

CLAIM OF PRIORITY

This application makes reference to, incorporates the same

herein, and claims all benefits accruing under 35 U.S.C. § 119
from an application for METHOD FOR CONITROLLING

START TIMING OF CELL TRANSMISSION EVERY ONFE
BYTE BASIS OF BETWEEN FIFO OF UIOPIA INTER-
FACE earlier filed 1n the Korean Intellectual Property Office
on 21 Jan. 2003 and thereby duly assigned Ser. No. 2003-
4139.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a UTOPIA (Universal Test
& Operations Physical layer Interface for ATM (Asynchro-
nous Transfer Mode)) interface, and more particularly, to a
method for controlling cell transmission on a basis of 1-byte
between FIFOs (First-In-First-Out) of a UTOPIA 1nterface,
in order to perform cell transmission faster and more
smoothly by defining an active timing of a cell enable signal
and a cell available signal between FIFOs of the UTOPIA
interface as when 1-byte of data 1s present.

2. Description of the Related Art

In general, the data transmission mode of a UTOPIA inter-
face 1n an asynchronous transier mode (ATM) can be divided
into two kinds: Cell-level handshaking mode and Octet-level
handshaking mode. In the cell-level handshaking mode, data
1s transmitted 1n a 53-byte unit (cell unit) and 1n the octet-level
handshaking mode data 1s transmitted 1in an 8-bits unit (octet
unit).

In data transmission between FIFOs of the UTOPIA mter-
face that 1s primarily performed 1n the cell-level handshaking
mode, 1n reality, however, when a cell 1s stored 1n or outputted
from the FIFO, a 53-byte cell 1s piled up in the FIFO or
outputted from the FIFO successively. For instance, 1t 1s least
likely to happen that only 20 bytes out of 53 bytes of a cell are
stored first and the remaining 33 bytes are stored after a short
interruption.

Therefore, when cell data transmission 1s controlled
according to the related art, the TX FIFO (transmit First-In-
First-Out) has to wait until all of the 33 bytes are stored while
the RX FIFO (receive First-In-First-Out) has to wait until
storage for a 53-byte data 1s created, thereby wasting as much
as 53 bytes™clock.

SUMMARY OF THE INVENTION

it 1s, therefore, an object of the present invention to provide
a method for controlling start timing of cell transmission on a
basis of one byte between FIFOs of a UTOPIA interface in
order to improve performance of traific transmission, by
defining a start timing of cell transmission, that1s, a CA signal
becomes active 1n a ‘high’ state when a RX FIFO has storage
for a 1-byte data and when the TX FIFO outputs a 1-byte data,
thereby transmitting a cell as fast as 52 bytes*clock.

To achieve the above and other objects, a method 1s pro-
vided for controlling cell transmission on a basis of 1-byte
between FIFOs (First-In-First-Out) of a UTOPIA 1nterface in
a Cell-level handshaking mode, the method including the
steps of: when a TX FIFO 1s a master and a RX FIFO 15 a
slave, activating a RX cell available (CA) signal at a first clock
edge whenever the RX FIFO has storage space for greater
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than 1-byte data; 11 the TX FIFO stores a more than 1-byte for
transmission, latching, at the TX FIFO, the activated RX CA
signal at a second clock edge which immediately follows the
first clock edge, and activating an enable (Enb) signal of the
TX FIFO; and activating an Enb signal of the RX FIFO.

Another aspect of the present invention provides a method
for controlling cell transmission on a basis of 1-byte between
FIFOs (First-In-First-Out) of a UTOPIA 1nterface 1n a Cell-
level handshaking mode, the method including the steps of:
when a TX FIFO 1s a slave and a RX FIFO 1s a master,
activating a TX cell available (CA) signal at a first clock edge
when the TX FIFO stores more than 1-byte for transmission;
if the TX FIFO has storage for greater than 1 byte data,
latching, at the RX FIFO, the activated TX CA signal at which
immediately follows the first clock edge, and activating an
ecnable (Enb) signal of the RX FIFO; and activating an Enb
signal of the TX FIFO.

BRIEF DESCRIPTION OF THE DRAWINGS

A more complete appreciation of the mvention, and many
of the attendant advantages thereof, will be readily apparent
as the same becomes better understood by reference to the
following detailed description when considered 1n conjunc-
tion with the accompanying drawings 1n which like reference
symbols indicate the same or similar components, wherein:

FIG. 1a illustrates transmitting/receiving a control signal
when a TX FIFO 1s a master;

FIG. 15 illustrates transmitting/receiving a control signal
when a TX FIFO 1s a slave;

FIG. 2 1s a timing chart describing a method for controlling,
start timing of cell transmission on a basis of 53 bytes accord-
ing to a related art; and

FIG. 3 1s a group of wavelorms describing a method for
controlling start timing of cell transmission on a basis of
1-byte according to a preferred embodiment of the present
invention.

DETAILED DESCRIPTION OF THE PR.
EMBODIMENTS

L1
=]

ERRED

Turming now to the drawings, data transmission between
FIFOs of the UTOPIA 1interface 1s primarily performed in the
cell-level handshaking mode. Referring to FIGS. 1A and 1B,
the following details the data transmission between FIFOs of
the UTOPIA 1interface based on the cell-level handshaking

mode.

FIG. 1A illustrates transmitting/recerving a control signal
in case of a TX FIFO 1s a master, and FIG. 1B illustrates
transmitting/receiving a control signal in case a TX FIFO1s a
slave.

If a TX FIFO (transmuit First-In-First-Out) 1s a master and a
RX FIFO (recerve First-In-First-Out) 1s a slave as 1llustrated
in FIG. 1A, as a CA (cell available) signal notifying that cell
can be received at the RX FIFO 20 1s activated to a ‘high’
state, a CA of the TX FIFO 10 1s transited from a ‘low’ state
to a ‘high’ state, and 11 there 1s a cell to be sent from the TX
FIFO 10, an Enb (enable) signal 1s activated from a ‘high’
state to a ‘low’ state.

In other words, the moment the Enb signal 1s transited to
the ‘low’ state while the CA si1gnal 1s being in the ‘high’ state,
the TX FIFO 10 activates a SOC signal, which 1s a start signal
for cell transmission, to a *high’ state to enable cell transmis-
S1011.

Meanwhile, 1f the TX FIFO 1s a slave and the RX FIFO 1s
a master as illustrated in FI1G. 15, as a CA signal notifying that

the TX FIFO 10 has a cell to be transmitted 1s activated to a
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‘high’ state, the CA of the RX FIFO 20 1s transited to the
‘high’ state, and 11 there 1s storage 1n the RX FIFO 20, the Enb

signal 1s activated from the ‘high’ state to the ‘low’ state.

As soon as the Enb (enable) signal 1s transited to the ‘low’
state while the CA signal of the RX FIFO 20 1s being 1n the

‘high’ state, the RX FIFO 20 activates the SOC (start of cell)
signal, which 1s the start signal for cell transmission as atore-
mentioned, to the ‘high’ state and receives a cell.

The following are defimitions of signals that are shown in
FIGS. 1A and 1B. Those signals conform to the ATM forum
standard.

TX-CLK, RX-CLK (Clock): System synchronous clock;

TX-CA (Cell Available): A signal indicating whether or not
there 1s a cell to be sent;

RX-CA: A signal indicating that a cell can be recerved;

TX-Enb (Enable): A signal indicating that cell transmis-
s10n 1S enabled;

RX-Enb: A signal indicating that there 1s storage for a cell;

SOC (Start Of Cell): A signal indicating start of cell trans-
mission; and

DAT (DATa): A signal indicating a cell data that 1s currently
being transmitted.

The above signals are utilized for cell transmission. The
tollowing describes how cell transmaission 1s actually done
using these signals.

FI1G. 2 1s a timing chart describing a method for controlling
start timing of cell transmission on a basis of 53 bytes accord-
ing to a related art.

Referring to FIG. 2, the RX FIFO 20 outputs all of ATM
cells to a destination and 1f the DAT count is 53, the CA signal
1s transited to a ‘high’ state. Hence, the CA signal at a clock
edge 55 1s transited to the ‘high’ state and a clock edge 57
starts recerving the ATM cells.

More specifically speaking, 11 the TX FIFO 1s a master, the
RX FIFO 20 does not change the CA signal 1n the ‘low’ state
until it 1s enabled to store cell data with 33 bytes in length.
Therefore, when the RX FIFO 20 has a space for storing
another 53-byte cell data after outputting all of the 53-byte
cell data to the destination, the CA signal 1s transited to the
‘high’ state and the transmit enable signal Enb 1s activated to
the ‘low’ state and the SOC 1is transited to the ‘high’ state.
Then 1t 1s ready to start cell transmission.

the other hand, 11 the TX FIFO 1s a slave, the TX FIFO 10

maintains the CA signal in the ‘low’ state until all of 53 bytes
of cell data are stored. As soon as the 53-byte cell data 1s all
stored, the CA signal 1s transited to the ‘high’ state and the
Enb signal indicating that the RX FIFO 20 1s ready to receive
the cell 1s activated to the ‘low’ state, thereby starting cell
transmission.

To be short, 1f the TX FIFO 1s a master, the CA signal 1s kept
in the ‘low’ state until storage for another 53-byte cell 1s

created in the RX FIFO 20. Hence the RX FIFO 20 1s put in an
idle state until the 53-byte cell 1s processed.

In like manner, 11 the TX FIFO 1s a slave, the CA signal 1s
kept 1n the ‘low’ state until 53-byte data gets stored in the TX
FIFO 10. Hence the TX FIFO 20 1s put 1n an 1dle state while

storing a 53-byte cell.

In reality, however, when a cell 1s stored 1n or outputted
from the FIFO, a 53-byte cell 1s piled up in the FIFO or
outputted from the FIFO successively. For instance, 1t 1s least
likely to happen that only 20 bytes out of 53 bytes of a cell are
stored first and the remaining 33 bytes are stored after a short
interruption.

Therefore, when cell data transmission 1s controlled
according to the related art, the TX FIFO has to wait until all
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of the 53 bytes are stored while the RX FIFO has to wait until
storage for a 53-byte data 1s created, thereby wasting as much
as 53 bytes*clock.

A preferred embodiment of the present invention will be
described herein below with reference to the accompanying
drawings. In the following description, well-known functions
or constructions are not described 1n detail since they would
obscure the mvention 1 unnecessary detail.

Betore describing a method for controlling a cell between
First-In-First-Out (FIFO), 1t will be helptul to know FIFO
signals (cell available signal, enable signal) that are essential
tor cell control.

When a cell 1s stored 1n or outputted from a FIFO, each cell
1s piled up 1n the FIFO or outputted from the FIFO succes-
stvely.

Therefore, in a FIFO on a receiving side (hereinafter
referred to as ‘RX FIFO) 11 a 1-byte data 1s outputted while
the FIFO 1s full, at least one cell data, namely 53-byte data,
will be outputted from then.

In a FIFO on a sending side (hereinafter referred to as “TX
FIFO’) 11 a 1-byte cell 1s inputted when the FIFO does not
even have a single byte data, at least one cell data (53 bytes)
can be stored from then.

From this aspect, a cell available (hereinatter referred to as
‘CA’) signal and an enable (hereinatiter referred to as ‘Enb’)
signal which are basis of start timing for cell transmission
between FIFOs are defined below.

First, the CA signal 1s transited to an active state (high
signal) when the TX FIFO 10 has at least 1-byte data to be
transmitted and when the RX FIFO 20 is enabled to receive
greater than 1-byte data.

The Enb signal 1s transited to an active state (low signal)
when the TX FIFO 10 has at least 1-byte data to be transmuitted
and the mput CA signal 1s 1n a ‘high’ state, and when the RX
FIFO 20 1s enabled to receive greater than 1-byte data and the
iput CA signal 1s 1n a ‘high’ state.

Given that the FIFO signals (CA signal, Enb signal) are
defined, now 1s turned to a procedure for actually transmut-
ting/receiving a cell between FIFOs as 1llustrated 1n FIG. 3.

FIG. 3 1s a group of wavelorms describing a method for
controlling start timing of cell transmission on a basis of
1-byte according to a preferred embodiment of the present
invention.

The first example 1s when the TX FIFO 10 1s a master.

Suppose that the TX FIFO 10 1s storing a cell with greater
than 1 byte for transmission.

When the RX FIFO 20 starts outputting an ATM cell to a

destination, extra space for recerving data in the RX FIFO 20,
DAT count, 1s increased. When the RX FIFO 20 starts out-
putting a cell to a destination at clock edge 2, the RX DAT
count becomes 1. If the RX DAT count 1s 1, the RX CA at
clock edge 3 1s transited to a ‘high’ state.

Since the TX FIFO 10 already stores a cell to transmat, the
RX CA 1nthe high state 1s latched at clock edge 4, and the RX
Enb signal 1s transited to a ‘low’ state. In this manner, cell
transmission 1s ready to start.

After clock edge 4, because a cell 1s output from/stored 1n
the RX FIFO 20 simultaneously from this point, the RX DAT
count 1s kept at 3.

To be short, when the RX FIFO 20 starts outputting a cell
at clock edge 2, the RX FIFO 20 starts receiving a new cell at
clock edge 5.

Compared to the related art in which cell transmission
starts at clock edge 57, the above method can receive a cell at
clock edge 5, saving time as much as 52*clock.

Now the following describes when the TX FIFO 10 1s a

slave.
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Suppose that the RX FIFO 20 has data storage greater than
1 byte.

In this state, the TX FIFO 10 has more than 1 ATM cell to
transmit so DAT count to be transmitted from the TX FIFO 10
1s increased. When the TX FIFO 10 starts storing data to be 5
transmitted at clock edge 2, the TX DAT count becomes 1.
When the TX DAT counti1s 1, TX CA 1s transited to a ‘high’
state at clock edge 3.

Since there 1s storage for data in the RX FIFO 20, cell
transmission can be started by latching the TX CA in the 10
‘high’ state at clock edge 4 and transiting the TX Enb signal to
a ‘low’ state.

After clock edge 4, because a cell 1s output from/stored 1n
the TX FIFO 10 simultaneously from this point, the TX DAT
count 1s kept at 3. 15

Shortly speaking, when the TX FIFO 10 starts outputting a
cell at clockedge 2, the TX FIFO 10 starts recerving a new cell
at clock edge 5.

Compared to the related art in which cell transmission
starts at clock edge 57, the above method can recerve a cell at 20
clock edge 5, saving time as much as 52*clock.

In the meantime, the same benefits can be obtained by
applying the above-described method to the Octet-level hand-
shaking mode. Using this method, a UTOPIA nterface 1n
ATM mode can transmit a cell (data) much {faster. 25

The present mvention can be realized as computer-read-
able media having computer-executable instructions per-
forming the data transmission method stated 1n the preceding
paragraphs of the specification. The computer-readable
media includes all possible kinds of recording media in which 30
computer-readable data 1s stored. The computer-readable
media include storing media, such as magnetic storage media
(e.g., ROMSs, tloppy disks, hard disk, and the like), optical
reading media (e.g., CD-ROMs (compact disc-read-only
memory ), DV Ds (digital versatile discs), re-writable versions 35
of the optical discs, and the like), system memory (read-only
memory, random access memory ), flash memory. The stored
computer-readable data may be transmitted via carrier waves
(e.g., transmission via the Internet). Also, the computer-read-
able media can store computer-readable codes that are dis- 40
tributed 1n computers connected via a network.

In conclusion, the method of the present invention can be
advantageously used for improving traific performance of
system by defining start timing of cell transmission, or a
signal that 1s used as a base to determine whether or not to start 45
cell transmission (e.g. CA signal, Enb signal), between FIFOs
of a UTOPIA nterface storing ATM cells to be activated
when a 1-byte data 1s stored or there 1s storage for 1-byte data.

As a result, it 1s possible to transmit a cell much faster by as
much as 52 bytes*clock. 50
While the invention has been shown and described with

reference to certain preferred embodiments thereof, 1t will be
understood by those skilled 1n the art that various changes in
form and details may be made therein without departing from
the spirit and scope of the invention as defined by the 55
appended claims.

The present invention also discloses a computer-readable
medium storing a data structure when a transmit first-in-first-
out unit ol Universal Test and Operations Physical layer Inter-
face for an Asynchronous Transfer Mode (UTOPIA) interface 60
1s a master 1n a process of controlling cell transmission on a
basis of 1-byte between first-in-first-out units of a universal
test and operations physical layer interface for asynchronous
transier mode interface 1n a cell-level handshaking mode. The
data structure may contain five data fields: when a receiving 65
first-in-first-out of UTOPIA interface starts outputting an
asynchronous transier mode cell to a destination, a first field

6

containing data representing increment of space for receiving
data 1n the receiving first-in-first-out, and increment of a first
count, with the first count being a signal indicating a cell data
that 1s currently being transmitted; a second field containing
data representing the setting of the first count to be one when
the receiving first-in-first-out unit starts outputting the cell to
a destination at a second clock edge; a third field containing
data representing a transition ol a receiving first signal at a
third clock edge to a high state when the first count 1s one,
with the recerving first signal indicating that the cell can be
received; a fourth field containing data representing a latching
of the recerving first signal in the high state at a fourth clock
edge and transiting a receive enable signal to a low state, with
the recerve enable signal indicating that there 1s adequate
storage space for the asynchronous transter mode cell; and a
fifth field containing data representing sustaining the first
count at three after the fourth clock edge as the cell 1s output
from and stored 1n the recerve first-1n-first-out simultaneously
alter the fourth clock edge, the receive first-in-first-out start-
ing to recerve a new cell at a fifth clock edge.

The present invention also discloses a computer-readable
medium storing a data structure when a transmit first-in-first-
out unit of Universal Test and Operations Physical layer Inter-
face for an Asynchronous Transier Mode (UTOPIA) interface
1s a slave 1n the process of controlling cell transmission on a
basis of 1-byte between first-in-first-out units of a universal
test and operations physical layer interfaces for asynchronous
transier mode interface 1n a cell-level handshaking mode. The
data structure may contain five data fields: a sixth field con-
taining data representing an increment of the first count to be
transmitted from the transmit first-in-first-out unit; a seventh
field containing data representing a setting of the first count to
be one when the transmit first-in-first-out unait starts storing
the data to be transmitted at the second clock edge; a eighth
field containing data representing a transition of a transmit
first s1ignal at the third clock edge to a high state when the first
count 1s one, with the transmut first signal indicating whether
the asynchronous transfer mode cell 1s ready to be sent; a
ninth field containing data representing a latching of the
transmuit first signal 1n the high state at the fourth clock edge
and transiting a transmit enable signal to a low state, with the
transmit enable signal indicating that cell transmission 1s
enabled; and a tenth field containing data representing a sus-
tainment of the first count at three after the fourth clock edge
as the cell 1s output from and stored 1n the transmit first-in-
first-out simultaneously after the fourth clock edge, the trans-
mit first-in-first-out mnitiating a reception of a new cell at the

fifth clock edge.

What 1s claimed 1s:
1. A method, comprising of:

controlling cell transmission on a basis of 1-byte between
first-in-first-outs of a universal test and operations physi-
cal layer interface for asynchronous transier mode inter-
face 1n a cell-level handshaking mode by activating a
receive cell available signal at a first clock edge when a
receive first-in-first-out of Universal Test and Opera-
tions Physical layer Interface for an Asynchronous
Transter Mode (UTOPIA) interface has a storage space
for data having a length greater than one byte, when a
transmit first-in-first-out of Universal Test and Opera-
tions Physical layer Interface for an Asynchronous
Transter Mode (UTOPIA) interface 1s a master and the

recelve first-in-first-out 1s a slave;:

latching, at the transmit first-in-first-out, the activated
receive cell available signal from a second clock edge
immediately following the first clock edge;
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activating a transmit enable signal, when the transmit first-
in-first-out stores more than 1-byte cell for transmission;
and

activating a receive enable signal.

2. The method according to claim 1, further comprising
activating a receive start signal becomes when both of the
receive cell available signal and the receirve enable signal
become active, and starting transcerving the cell between the
receive lirst-in-first-out and the transmit {first-in-first-out
when said recerve start signal 1s activated.

3. The method according to claim 1, wherein the receive
cell available signal becomes active when the receive cell
available signal 1s transited to a high state.

4. The method according to claim 1, wherein the receive
enable signal becomes active when the receive enable signal
1s transited to a low state.

5. The method according to claim 2, wherein the receive
start of cell signal becomes active to a high state when both of
the receive cell available signal becomes active to a high state
and the receive enable signal becomes active to a low state,
and starting transmitting the cell.

6. The method according to claim 1, wherein a receive start
of cell signal becomes active when the receive cell available
signal and the receive enable signal become active, accom-
modating a starting of cell transmission.

7. A method, comprising the steps of:

controlling cell transmission on a basis of 1-byte between

first-in-first-outs of a universal test and operations physi-
cal layer interface for asynchronous transier mode inter-
face 1n a cell-level handshaking mode by activating a
transmuit cell available signal at a first clock edge when a
transmit first-in-first-out of Universal Test and Opera-
tions Physical layer Interface for Asynchronous Transier
Mode (UTOPIA) interface stores more than 1-byte cell
for transmission, when the transmait first-in-first-out 1s a
slave and a recerve first-in-first-out of (UTOPIA) 1nter-
face 1s a master;

latching, at the receive first-in-first-out, the activated trans-

mit cell available signal from a second clock edge imme-
diately following the first clock edge;

activating a recerve enable signal, when the transmait first-

in-first-out has storage for greater than 1-byte data; and
activating a transmit enable signal.

8. The method according to claim 7, further comprising
activating a transmit start signal when both of the transmit cell
available signal and the transmit enable signal become active,
and starting transceiving the cell between the recerve first-1n-
first-out and the transmit first-in-first-out when said transmuit
start signal 1s activated.

9. The method according to claim 7, wherein the transmait
cell available signal becomes active when the transmit cell
available signal 1s transited to a high state.

10. The method according to claim 7, wherein the transmat
enable signal becomes active when the transmit enable signal
1s transited to a low state.

11. The method according to claim 8, wherein the transmat
start of cell signal becomes active to a high state when both of
the transmit cell available signal becomes active to a high
state and the transmit enable signal becomes active to a low
state, and starting transmitting the cell.

12. The method according to claim 7, wherein a transmuit
start of cell signal becomes active when the transmit cell
available signal and the transmit enable signal become active,
accommodating a starting of cell transmission.

13. A method, comprising:

when a recetve first-in-first-out of Universal Test and

Operations Physical layer Interface for an Asynchro-
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8

nous Transier Mode (UTOPIA) starts outputting an
asynchronous transifer mode cell to a destination and
when a transmit first-in-first-out of Universal Test and
Operations Physical layer Interface for an Asynchro-
nous Transter Mode (UTOPIA) 1s a master, increasing
space for recerving data in the receive first-in-first-out,
increasing a lirst count, the first count being a signal
indicating a cell data that 1s currently being transmitted;

setting the first count to be one when the recerving first-in-
first-out starts outputting the cell to a destination at a
second clock edge;

transiting a recerving first signal at a third clock edge to a
high state when the first count 1s one, with the receiving
first s1ignal indicating that the cell can be received;

latching the receiving first signal in the high state at a fourth
clock edge and transiting a receive enable signal to a low
state, with the recerve enable signal indicating that a
storage space 1s available for the cell; and

sustaining the first count at three after the fourth clock edge
as the cell 1s output from and stored in the receive first-
in-first-out simultaneously after the fourth clock edge,
the recerve first-1n-first-out starting to recerve a new cell
at a fifth clock edge.

14. The method according to claim 13, when the transmait

first-1in-first-out 1s a slave, further comprising:

increasing the first signal count to be transmitted from the
transmit first-in-first-out;

setting the first count to be one when the transmitting
first-1n-first-out starts storing the data to be transmitted
at the second clock edge;

transiting a transmuit first signal at the third clock edge to a
high state when the first count 1s one, with the transmait
first signal indicating whether or not there 1s a cell to be
sent;

latching the transmit first signal in the high state at the
fourth clock edge and transiting a transmit enable signal
to a low state, with the transmit enable signal indicating
that cell transmission 1s enabled:; and

sustaining the first count at three after the fourth clock edge
as the cell 1s output from and stored in the transmit
first-in-first-out simultaneously after the fourth clock
edge, the transmit first-in-first-out starting to receive a
new cell at the fifth clock edge.

15. An apparatus, comprising;:

a {irst unit being a transmuit first-in-first-out of a universal
test and operations physical layer interface for asynchro-
nous transfer mode interface;

a second unit being a receive first-1n-first-out of a universal
test and operations physical layer interface for asynchro-
nous transter mode interface, said second unit connected
to said first unit; said second unit activating a cell avail-
able signal of the second unit at a first clock edge when
said second umit has a storage space for data having a
length greater than one byte, when the first unit 1s a
master and the second unit 1s a slave;

the first unit latching the activated receive cell available
signal from a second clock edge immediately following
the first clock edge, and activating an enable signal of the

first unit, when the first unit stores more than 1-byte cell
for transmission, an enable signal of the second unit
being activated; and

a clock providing a clock signal to both of said first and
second unmits simultaneously.

16. The apparatus of claim 15, when said firstunit 1s a slave
and said second unit 1s a master, further comprised of activat-
ing a cell available signal of the first unit when said first unit
stores more than 1-byte cell for transmission, the second unit
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latching the activated cell available signal of the first unit
from the second clock edge immediately following the first
clock edge, and activating an enable signal of said second
unit, when said second unit has storage for greater than 1-byte
data, and an enable signal of said first unit being activated.

17. The apparatus of claim 15, with a recerve start signal
becomes active when both of the cell available signal of the
second unit and the enable signal of the second unit become
active, and accommodating the start of cell transmission, the
cell available signal of the second unit becomes active when
the cell available signal of the second unit 1s transited to a high
state, the enable signal of the second unit becomes active
when the enable signal of the second unit 1s transited to a low
state.

18. The apparatus of claim 16, with a transmit start signal
becomes active when both of the cell available signal of the
first unit and the enable signal of the first unit become active
accommodating the start of cell transmission, the cell avail-
able signal of the first unit becomes active when the cell
available signal of the first unit 1s transited to a high state, the
transmit enable signal becomes active when the enable signal
of the first unit 1s transited to a low state.

19. A computer-readable medium having computer-ex-
ecutable mstructions for performing a method, said method
comprising;

activating a receirve cell available signal at a first clock edge

when a recerve first-in-first-out of Universal Test and
Operations Physical layer Interface for Asynchronous
Transter Mode (UTOPIA) interface has a storage space
for data having a length greater than one byte, when a

transmit first-in-first-out of UTOPIA interface 1s a mas-
ter and the receive first-in-first-out 1s a slave;

latching, at the transmit first-in-first-out, the activated
receive cell available signal from a second clock edge
immediately following the first clock edge;

activating a transmit enable signal, when the transmait first-
in-first-out stores more than 1-byte cell for transmission;
and

activating a receive enable signal.

20. The computer-readable medium having computer-ex-
ecutable instructions for performing the method according
claim 19, said method further comprising:

activating a transmit cell available signal at a first clock
edge when a transmit first-in-first-out of Universal Test
and Operations Physical layer Interface for Asynchro-
nous Transfer Mode (UTOPIA) interface stores more
than 1-byte cell for transmission, when the transmuit
first-in-first-out 1s a slave and a recerve first-in-first-out

of (UTOPIA) interface 1s a master;

latching, at the receive first-in-first-out, the activated trans-
mit cell available signal from a second clock edge imme-
diately following the first clock edge;

activating an enable signal of the receive first-in-first-out,
when the transmit {first-in-first-out has storage for

greater than 1-byte data; and
activating an enable signal of the transmut first-in-first-out.
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21. A computer-readable medium having stored thereon a

data structure comprising:

when a recerving first-in-first-out unit starts outputting an
asynchronous transfer mode cell to a destination and
when a transmuit first-in-first-out unit 1s a master, a first
field containing data representing an increment of space
for receiving data 1n the recerving first-in-first-out unit
and an increment of a first count, with the first count
being a signal indicating a cell data that 1s currently
being transmitted;

when the receiving first-in-first-out unit starts outputting
the cell to a destination at a second clock edge, a second
field containing data representing a setting of the first
count to be one;

a third field containing data representing a transition of a
recerving first signal at a third clock edge to a high state
when the first count 1s one, with the recerving first signal
indicating that the cell can be received;

a fourth field containing data representing a latching of the
receiving lirst signal 1n the high state at a fourth clock
edge and transiting a receive enable signal to a low state,
with the receive enable signal indicating that there 1s
adequate space storage for the asynchronous transfer
mode cell; and

a fifth field contaiming data representing a sustainment of
the first count at three after the fourth clock edge as the
cell 1s output from and stored 1n the recerve first-in-first-
out unit simultaneously after the fourth clock edge, the
receive first-in-first-out unit starting to recerve a new cell
at a fifth clock edge.

22. The computer-readable medium having stored thereon

a data structure according to claim 21, when the transmit
first-1in-first-out 1s a slave, further comprising:

a sixth field containing data representing an increment of
the first count to be transmitted from the transmit first-
in-first-out:

a seventh field containing data representing a setting of the
first count to be one when the transmitting first-in-first-
out unit 1nitiates a storage of the data to be transmatted at
the second clock edge;

a eighth field containing data representing a transition of a
transmut first signal at the third clock edge to a high state
when the first count 1s one, with the transmat first signal
indicating whether the asynchronous transier mode cell
1s ready to be sent;

a ninth field containing data representing a latching of the
transmuit first signal in the high state at the fourth clock
edge and transiting a transmit enable signal to a low
state, with the transmit enable signal indicating that cell
transmission 1s enabled; and

a tenth field containing data representing a sustainment of
the first count at three after the fourth clock edge as the
cell 1s output from and stored 1n the transmit first-1n-
first-out stmultaneously after the fourth clock edge, the

transmit first-in-first-out 1nitiating a reception of a new
cell at the fifth clock edge.
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